We study the associated production of Z and standard model Higgs In the standard model, the process pp m ZH occurs, u priori, via lepton, quark, and R' boson loops. Nevertheless, because of the C-conserving couplings of the bosonic sector, the contribution of the W loops vanishes since the initial (final) state is C even (odd). Therefore this reaction takes place only through the fermionic triangle and box one-loop diagrams involving the axial couplings of the Z. This implies that the helicity amplitude (T~~) for this process can be readily obtained &om the known result (T e) for the reaction gg -i ZH [11, 12] through the replacement n, T~ee""(s,t, u) b : 2N, Qfcr, T"~"~(s, t, u), where ltl = 3 is the number of colors, and Qf is the charge of the fermion running in the loop. Ai and A2 are the helicities of the photons while A3 is the helicity of the Z boson. In our calculations we used the expression given in Ref. [11] for the amplitude Tee.
We study the associated production of Z and standard model Higgs bosons in high energy qp collisions with the photons originating from Compton laser backscattering. According to our results, within the framework of the standard model, this process will give rise only to very few events for a yearly integrated luminosity of 10 fb, even at very high energies. PACS number(s): 14.80.Bn, 13.10. +q Experiments at future linear e+e colliders, such as the next linear collider (NLC), will be able to investigate in detail the interactions of gauge bosons, fermions, and scalars. In particular, one of the prime targets is the study of the interactions of the Higgs boson, for which the pp mode of the collider seems especially suitable [1 -3] .
By using the old concept of Compton laser backscattering [4] , it is feasible to obtain very energetic photons from an electron beam: The scattering of a laser with few eV against an electron beam can give rise to a scattered photon beam carrying almost all the parent electron energy with similar luminosity [5] . This mechanism can be used at the NLC [6] which has a projected center of mass energy of 500 -1000 GeV with a yearly integrated luminosity around 10 fb . At the NLC operating in the pq mode, Higgs bosons can be produced via one-loop triangle diagrams [1] , or in association with a W-boson pair (pp m W+W H) [2] or a top-quark pair (pp~t tH) [3] .
Our aim in this note is to study the associated production of Higgs [7] , the production of Z pairs [8] , pZ pairs [9] , and Higgs boson pairs [10] . Our calculation complements the literature for the evaluation of one-loop processes in pp collisions.
In the standard model, the process pp m ZH occurs, u priori, via lepton, quark, and R' boson loops. Nevertheless, because of the C-conserving couplings of the bosonic sector, the contribution of the W loops vanishes since the initial (final) state is C even (odd). Therefore this reaction takes place only through the fermionic triangle and box one-loop diagrams involving the axial couplings of the Z. This implies that the helicity amplitude (T~~) for this process can be readily obtained &om the known result (T e) for the reaction gg -i ZH [11, 12] through the replacement n, T~ee""(s,t, u) b : 2N, Qfcr, T"~"~(s, t, u), where ltl = 3 is the number of colors, and Qf is the charge of the fermion running in the loop. Ai and A2 are the helicities of the photons while A3 is the helicity of the Z boson. In our calculations we used the expression given in Ref. [11] for the amplitude Tee.
In the helicity basis, there are 12 possible helicity con- 
where If is the weak isospin of the fermion f Therefo.re the cross section increases as the mass splitting inside a generation increases. In consequence, as we could expect, for a fixed value of the Higgs boson mass, the cross section at high energies is larger for a heavier top quark. Moreover, the elementary cross section exhibits peaks around the threshold for the production of the fermions -that is,
for the center-of-mass energies around twice the fermion masses.
In order to evaluate the total cross section for the ZH production in a pp collider, we must fold the photon luminosity with the subprocess elementary cross section, 1.e. ) for the subprocess pp~Z H as a function of the centerof-mass energy of the pp system for two difFerent values of the top quark mass. Since the Z boson couples axially with the fermions in the loop, the contribution of a degenerated family to this process vanishes. In fact, the invariant amplitude in this limit is proportional to 
yy-&H
We assumed that the backscattered photon beam is not polarized and employed the spectrum of backscattered photons Fr, (z, y) given in Ref. [5] with z = 4.8 in order to maximize the available energy of the photons and to avoid unwanted e+e pair production, which leads to a reduction of the pp luminosity.
In Fig. 3 at i/s = 500 and 1000 GeV. From this figure it is clear that the cross section grows as the value of mt~and/or i/s increases. This behavior can be easily related to the subprocess elementary cross section given in Fig. 2 and to the available phase space for ZH production. Therefore, within the &amework of the standard model, this process will give rise only to very few events for a yearly integrated luminosity of 10 fb, even at very high energies. For the sake of comparison, we also plot the cross section for the lower order process pp -+ H [1] which is a factor 10 -1000 times larger than the cross section for the ZH production. In principle, the process ZH could be used as a possible signature for invisibly decaying Higgs bosons in pp collisions [13] since in this mode the pp m H production mechanism would lead to no visible signature. However, because of the low event rate, it is not possible to look for invisibly decaying Higgs bosons since the signal will be immersed in a large pp~Z Z background, whose cross section [8] is about 300 (1000) 
